LIFE WITHOUT GERMS 



INSIDE THE SEALED CHAMBER WHERE GERMIESS COLONIES ARE REARED A LABORATORY TECHNICIAN CLAD IN A PLASTIC DIVING SUIT SaECTS A YOUNG RAT FOR AN EXPERIMENT 


MICROBE-FREE ANIMALS GROW TO MATURITY AND BEAR YOUNG 
WITHIN A STRANGE, NEW STERILE LABORATORY AT NOTRE DAME 

PHOTOGRAPHS FOR LIFE BY W. EUGENE SMITH 


Ever since ihe beginnings of life on earth germs have outnumbered by bil¬ 
lions every other kind of living creature. They inhabit every part of the 
earth where life can exist—the land, the oceans, the atmosphere—and the 
bodies of all the animals of the earth. Nowhere in nature is germ-free life 
possible. But man, moving beyond the limitations of nature, has succeeded 
in creating this unnatural phenomenon. In a tank-shaped chamber of pol¬ 
ished brass and stainless steel, entered through a pool of disinfectant and 
manned by a diving-suited attendant (above), scientists of the University 
of Notre Dame’s Laboratory of Bacteriology arc raising the first self- 
perpetuating colonies of germ-free animals. In this laboratory rats, rabbits 
and guinea pigs, taken unborn from the mother’s womb, breathe sterile air 
and eat sterile food. They mature, breed and die in utter germlessness. 
The very fact that animals have been kept alive in such an environment 


will change some of the most basic concepts of biology, for it refutes the claim 
still made by many biologists that bacteria are essential to digestive and 
other physical functions. But the purpose of the Notre Dame experiments 
involves more than the working of a biological miracle, l he germ-free animals 
arc being raised for research into the causes of disease, the chemistry of ani¬ 
mal tissues and the mechanics of nutrition. 

Ordinarily, when a scientist wants to study an unknown germ .(or drug, or 
nutrient) he tries it out on an experimental animal and watches the results. 
But since all laboratory animals are invariably contaminated by a host of 
unknown germs, he can never be absolutely sure that the results he secs are 
really caused by the agent he is testing. This problem, the oldest and most 
frustrating in bacteriolog)’, can be solved only by using animals whose bodies 
contain no germs at all. Now, for the first time, such animals arc available. 
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LAB ADMINISTRATORS arc James Reyniers (cen- is in charge of cqiiipmenl and technical development, and 

/cr), who conceived the project; Philip 'IVexler (/c/z), who Robert Ervin {riglil)y who supervises care of the animals. 



ATTENDANT ENTERS CHAMBER, climbing out 
of a lank i)f germicidal stdulion {diagram, bottom left). 



DRAWING OF UNIT shows how attendant in diving of germicide, completely immersed. In chamber he keeps 

suit enters animal chamber after walking through tank onair ho.seso his breath will not contaminate atmosphere. 


LAB REPRESENTS 
20 YEARS’ WORK 

The idea of the germ*free laboratory was pre¬ 
sented to Notre Dame officials 21 years ago by James 
A. Reyniers, a serious undergraduate at the univer¬ 
sity. Reyniers fell that the lack of germ-free animals 
was the big block to significant progress in the study 
of bacteria. I^asteur and other early bacteriologists 
had worked by studying a disease and then search¬ 
ing for a bacterial cause. But this metlnKl produced 
little basic knowledge about bacteria. Around the 
turn of this century four diflereiil scientists tackled 
the problem of raising germ-free animals. But their 
methods were crude and their animals died short¬ 
ly after birth. After Reyniers graduated in 1930, 
Notre Dame gave him a teaching job and access to 
a laboratory. W orking in his spare time and mak¬ 
ing archery equipment on the side to get money for 
material, Reyni<‘rs found the solution for his prob¬ 
lems and won the university’s full-time support. 

His first germless animals were raised in jars ster¬ 
ilized with germicide and sup[)lied with air filtered 
through glass wool. But this early equipment was 
inatlctjuate for prolonged experiments. The present 
equipment is a ctnnplex system of gleaming vats, 
pij)es and hoses. The animal colonics are reared in 
a large, cvliinlrical chamber which is sterilized with 
steam and supplied with sterile air and food. Scien¬ 
tists enter the chamber only after dressing in plastic 
suits and walking througli a bath of strong germi¬ 
cide {left). For sjiecific experiments the animals arc 
passed througli an air lock into smaller, harrel-likc 
UJiits where they can lx* handled with long, sealed- 
in rubber gloves. With such refined tools the Notre 
Dame scientists not only can keep their animals 
germ-free for indefinite periods but can perform 
a wide variety of experiments {pp. J12, lid) with 
complete control over environmental conditions. 
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is vet urid cleaned* Technician i^atches through glass door and teiephiHies wuch instrtic- 
lioiis as "Cict creases in the thigh vet < * * lean back, There's a dry spot on the chest/* 
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PREGNANT RABBIT is disinfected in germicidal bath as preparation for Caesarean 
operation. The operation is performed a few days before the animal is ilue to give birth. 


BOUND TO A BOARD, the rabbit is pushed into germproof chamber within which 
technician will operate with an electric needle by reaching tlown through built-in gloves. 




NEWBORN RABBITS are freed one by one from the 
delicate membrane which encloses them and given gentle 


artificial respiration (top) if they have dilTiculty in taking 
their first breath. One is blindly pushing its way out of tray. 


FIRST FEEDING is administered to a 3-hour-old rab¬ 
bit through a special latex nipple that has the same form. 


no 










COLONIES BEGIN 
WITH EMBRYOS 

To obtain the germlcss animals with which to start 
new germless colonies, the Notre Dame scientists 
carefully extract unborn mammals from the wombs 
of pregnant females and unhatched chicks from their 
encasing shells. These nearly full-term embryos, re¬ 
moved from the sterile seclusion of their natural en¬ 
vironment inside a sealed and steam-cleansed cham¬ 
ber, are never exposed to the multitude of germs 
which contaminate all ordinary animals at the mo¬ 
ment of birth. The chicks, prepared by nature to 
feud for themselves from the instant they hatch, 
need only be freed from their shells and given spe¬ 
cial sterile chick feed. The young mammals, how’- 
ever, having been delivered prematurely by Caesar¬ 
ean operation and deprived of their mothers’ milk, 
are as helpless as human infants and far more diffi¬ 
cult to keep alive. It has taken the laboratory 15 
years to solve its many nutrition problems. It still 
takes 20 man-hours a day per animal to keep the 
colonies going. 

Despite the pristine purity of their existence, the 
germ-free animals develop into normal adults. A 
great deal of research was done to establish that fact, 
for if the animals were deformed or in some way made 
abnormal by their strange exislenee, their reactions 
to tests w ould also be abnormal and their value for ex¬ 
perimentation would be lost. However the research 
did bring out a few characteristic effects of germ- 
lessness (right). The study of these surprising differ¬ 
ences between germless and contaminated animals 
—and of the equally surprising similarities between 
them—w ill undoubtedly yield new' facts about little- 
understood ways in which germs affect animal life. 



texture and rate of flow as the mother’s. The newborn an¬ 
imal must be hand-fed every hour of the day and night. 



GERMLESS ANIMAL (LEFT) DOES NOT DECAY AFTER DEATH 


IT HAS LESS LYMPH TISSUE TO PROTECT IT FROM GBtMS 


ITS MIDDLE BOWEL (LEFT) IS LARGER. REASON UNKNOWN 


ITS TEETH (BOTTOM) ARE FREE OF DECAY WHATEVER ITS DIH 


THE EFFECTS OF GERMLESS LIFE 


The main differences between germless and normal 
animals are in decay and in defense mechanisms against 
disease. Since the germ-free creatures have no bacler’a, 
their tissues cannot rot. Since they are never exposed to 
geroLs, they have little defense against them: they have 
fewer white blood cells, less lymphatic tissue, virtually 


no antibodies. Equally interesting as these differences 
are two surprising similarities: the uncontaminated ani¬ 
mals obtain vitamins without benefit of bacteria (which 
have been thought necessary for utilization of vitamins), 
and their excrement (hitherto supposed to be 50% de- 
caye<l matter) weighs as much as that of normal animals. 



FIRST ELIMINATION is induced by stroking lower covered that elimination was not instinctive but taught 

belly with rubber tab. Many babies died before it was dis- in nature by mother rabbit's licking of newborn’s belly. 
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GERMIESS MONKEYf reinoveil from u sterile ebam^ free rcart to harmless microbes. Tl will be in asemisterile 

Ijer. will help scientists fiiifl out linw animals raised 'Term- room where it can start a slow adaptation to nnrmat life. 



PARALYZED CHICKEN, legs crippled, stifTers from a Dame scientists will determine whether cancer occurs in 
type of cancer that plagues flocks in this country. Notre gormless animals ami whether it can be induced in them. 



BLOOD SAMPLE is taken from a germless monkey to 
find out how it difters in iininunity from normal animals. 


HOW LONG CAN 
ANIMALS LIVE? 

The j^erm-free atiimals represent tlie greatest ad- 
vatice in bacteriology' since scientists learned how' 
to isolate atid grow germs in pure cultures. They 
are, in fact, the logical counteqiart to pure cultures. 
Now scientists will be able to learn exactly how the 
body reacts to each germ and how it can be pro¬ 
tected against infection* 

But in these condiuons scientists can study an 
even more fascinating problem: how long can life 
be prolonged? Without infections of any kind, the 
Notre Dame animals die only of organic disorders. 
They arc tbercforc perfect tools for research into 
organic malfunctions, the aging of tissues and the 
other medical problems of old age. Research possi¬ 
bilities are virtually limitless, a fact which the U.S, 
government, through the Office of Naval Research, 
ha.s recognized by giving grants to the laboratory for 
both equipment and operating expenses. Already 
the Notre Dame scientista are collaborating vdth 
the Zoller Clinic of the University of Chicago in I he 
Study of tooth decay, and wiili other laboratories 
in research on virus infections, nutrition, vitamins 
and chicken diseases, j\rrangemenLs also are being 
made for participation in heart disease and cancer 
studies. Because the animals cannot be removed 
from their sterile environment, Escientists will have 
to come to them to conduct experiments, and Notre 
Dame, now only at the beginning of its job, will be¬ 
come the center of w'ork in this new gerndess worhb 



DEFICIENT DIET is fed to baby chick in germlcss jar 
to fleterinine which vitamins are essential to its survival. 
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